mycetes were collected in northeastern and southern Tanzania, with 53 species found. According to the literature, all are new to Tanzania, and the following seven are new to Africa: Didymiwn bahiense Gottsb., Paradiachea cylindrica (Bilgram) Hertel, Physarwn notabile Macbr., P. psittacinwn Ditmar, P. superbwn Hagelst., Tubifera bombarda (Berk. & Br.) Martin, and T. microsperma (Beck. & Curt.) Martin. A lectotype for Arcyria
Introduction
The fungi of Africa have not yet been researched effectively . In the course of deforestation, fungi depending on trees in particular become threatened and many of these fungi have not yet been discovered. In Tanzania the Myxomycetes, for example, have remained totally unexplored.
Material and methods
Three excursions about four weeks in length were made to Tanzania, all in the rain season: May 1988 , December 1988 , and December 1989 . Several vegetation types from rain forest to sernidesert and high mountains were visited. The main activity was, however, directed to the montane forests of northeastern Tanzania. This research area is shown in Maps 1 and 2.
In the field, moist cavities in trees, decaying logs, and litter were searched to find mature myxomycete specimens. Also bark from living trees was collected for moist chamber cultures, but the results of those will be presented later. The specimens are deposited in the Botanical Museum, University of Helsinki (H), Finland, but a set of duplicates will later be sent to the University of Dares Salaam (DSM) and/or the Sokoine University, Tanzania, according to their interest in the material. Most specimens are preserved also as permanent slides in Hoyer's medium (Martin & Alexopoulos 1969 ).
The species of Myxomycetes
As no earlier information about Tanzanian Myxomycetes exists, all species are briefly described here on the basis of material found. Nomenclature follows, with few exceptions, Martin & Alexopoulos (1969) . When other references are used, synonyms are mentioned.
Species are determined and their distribution checked with the aid of the literature listed in the references. In the list of specimens, the codes of collection localities (see Map 2) are followed by the collection numbers of Marja Harkonen or Tiina Saarimiiki (TS). Sporangia scattered to gregarious, single or in small clusters, stipitate, ovoid to subcylindric, pale grey or beige. Total height 1.5-6 mm, 0.2-0.8 mm in diameter. Peridium fugacious; calyculus small, distinct, concolorous, shiny, radially sulcate below. Stipe slender, up to 3 mm tall, pallid to black, shiny, filled with large, spore-like cells. Hypothallus concolorous with the stipe, in some specimens confluent. Capillitium firmly attached to the calyculus, elastic, threads in the upper part, ca. 2 j.Uil in diameter, densely sharp-spinulose and those of the lower part thicker, up to 6 j.Uil, and with short spines or at the base nearly smooth. Spores grey in mass, hyaline by transmitted light, 6-6.6-9 j.Uil in . diam., nearly smooth with a few scattered or grouped warts.
Arcyria denudata (L.) Wettst. 2: 3705, 3706, 3732, 3738, 3741, 3743, 3758, 3762, TS457, TS 469, TS 488, TS 493. 3: 3472, 3518. 11: 3434, 3654, 3676, 3683, 3690, 3694, TS 412, TS 428a 18: 3413 . 29: 3615 . One collection from submontane rain forest, twenty-three from montane forests. All, except one, on wood. Cosmopolitan. With Arcyria cinerea one of the most common species. Reported from many parts of Africa No earlier records from eastern Africa. Sporangia gregarious to crowded, stipitate, cylindric, tapering upward, crimson or rust-red, fading to brownish, 0.8-1.8 mm in diameter when expanded. Total height 2-7 mm. Peridium evanescent. Calyculus small, plicate, concolorous, shining, trumpetshaped. Stipe up to 2 mm high, slender, brownish black, shining, furrowed, filled with spore-like cells. Hypothallus small. Capillitium a continuous net, expanding, firmly attached to the whole inner surface of the calyculus, consisting of threads marked with cogs and half-rings arranged in a loose spiral, without ornamentation, ca 3.5 j.Uil in diameter. Spores reddish in mass, almost colourless by transmitted light, nearly smooth, with a few scattered warts 6-6.6-9 j.Uil.
One specimen (3472) differs from the others in having a saucer-shaped calyculus and greatly expanding capillitium like in Arcyria incarnata (Pers.) Pers. Several attachments of the capillitium to the calyculus and the length of the stipe (0.8-1 mm) of that specimen deviate, however, from the descriptions of A. incarnata given in many publications (Martin & Alexopoulos 1969 , Lister 1925 , Robbrecht 1974 , Farr 1976 . This specimen seems to be an intermediate form. Schw. Figs. 1-2 2: 3446. Collection from montane forest. On fallen leaves. Found in temperate, subtropical and tropical regions. Earlier reported from western and southern central Africa.
Arcyria globosa
Sporangia scattered to gregarious, stipitate, globose, pale yellowish grey. Total height 1.5-2 mm, diameter 0.5-1 mm. Peridium partly fugacious, leaving the lower half a deep goblet-shape calyculus, papillose, concentrically wrinkled. Stipe yellowish, shining, slightly rugose, filled with angular, sporelike cells, becoming darker towards the base, 0.5-Map 1 (Left above). Grouping of African countries according to vegetation and historical background.
Map 2 (Left below). Research area Figs. 1-2. SEM-photos of Arcyria g/obosa (No. 3446 ). 1. Sporangia on fallen leaf of Hagenia abyssinica. Bar= 1 mm. 2. Capillitial filaments with sculptures arranged in spirals, and spores. Bar= 10 J.llll. Photo Vanamo Salo. 1 mm tall. Hypothallus small but distinct, discoid, brown, having some refuse matter inside. Inelastic capillitial net fmnly attached to the calyculus, consisting of almost hyaline colourless filaments, 3-51ID1 in diameter, marked with warts and nodular swellings arranged more or less distinctly in spirals. Spores nearly colourless, nearly smooth with a few groups of scattered verrucae, 7.3-8.5--10 lliD in diameter.
The capillitium (Fig. 2) looks very different from the one illustrated in Martin & Alexopoulos (1969: fig. 85 ). The original description is very short (Schweinitz 1822) . As no type specimen has been named, our specimen was compared with the original material of Schweinitz. Two packets of Arcyria globosa were obtained from the Schweinitz Herbarium in the Academy of Natural Sciences of Philadelphia (PH). One of these original collections was found to contain no sporangia. The other, labelled "Arcyria globosa Schw., Bethlehem, Syn. # 2340" (from Pennsylvania, U.S.A.), is selected here as the lectotype. The concentric wrinkles and the papillose inner side of the calyculus and also the characteristics of the capillitium and spores of the lectotype are identical with the present material. Good figures of A . gl9bosa are presented by Rarnmeloo ( 1986, pl. 116) .
In all major floras of Myxomycetes, dead burs and leaves of chesnut are considered typical substrate of Arcyria globosa. The present specimen grew as a rich colony on fallen leaves of Hagenia abyssinica Gmel. (Rosaceae). Kalchbr. & Cooke 2:3495, 3736, 3742, 3755, TS 524.11 : 3431.18: 3480.27: 3427. One collection from lowland rain forest, one from submontane rain forest, six from montane forests . One on litter, the others on decayed wood. Cosmopolitan. Reported from many parts of Africa, no previous records from eastern Africa. Sporangia gregarious or in small clusters, stipitate, cylindrical, different tones of red from bright pink to brownish or rosy beige. Total height 1.5--3.0 mm, 0.7-1 mm in diameter when expanded. Peridium evanescent, except small calyculus. Calyculus shallow, trumpet-shaped, membranous, shining, plicate, spinulose and in some specimens also reticulate inside. Stipe up to 1 mm tall, reddish to almost black, furrowed, filled with spore-like cells (10-251ID1 at the base). Hypothallus continuous, concolorous with stipe or lighter, shining. Capillitium a dense, elastic network of slender threads, 2-4 lliD in diameter, firmly attached to the whole calyculus. Threads marked with transverse bands, half-rings and spines arranged in loose spirals which almost double the diameter of each thread. Inside calyculus the net is nearly smooth. Spores pink in mass, almost hyaline, pink to yellowish by transmitted light, nearly smooth with a few scattered and inconspicuous warts, 6--6.7-8 lilll·
Arcyria insignis
The colour of the capillitium is soluble in alcohol so that preparations turn nearly hyaline on the pennanent slide. Sporangia gregarious, cylindric, drooping, expanding to a length of over 10 mm, pale ochraceous. Peridium evanescent; calyculus shallow, ochraceous, glossy, spinulose-reticulate inside. Stipe up to 1 mm long, brown, glossy. Hypothallus conspicuous, membranous, common to a colony. Capillitium ochraceous, attached only to apex of stalk, and expanding into cotton-like loose tangle. Threads 3-6 lliD thick plus spines, half-rings and reticulations. Spores pale ochraceous in mass, nearly hyaline by transmitted light, smooth with some scattered warts, 7.5--8.4-
lilll·
This species has commonly been known as A. nutans, but Onsberg (1978) introduced A. obve/ata as the correct name.
Ceratiomyxa fruticulosa (Miill.) Macbr. 2: 3486, 3497, 3509, 3511 , 3512, 3513, 3726, 3740, 3747, TS 454, TS 475, TS 481. 11 : 3661, 3667, 3669, 3684, 3687, 3689, 3691, 3697, TS 405, TS 416. 18: 3477, 3482 . Two collections from submontane rain forest, twenty-two from montane forests. One on litter, the others on decaying wood. Cosmopolitan. One of the most common species, found wherever Myxomycetes occur, from the arctic to the tropics. Reported from almost every part of Africa.
Fructifications composed of white or yellowish pillars, in clusters or forming large crawling colonies up to several centimeters in length, branched in a dendroid fashion or nearly unbranched, branches varying in size, total height 0.5--1.5 mm. Spores situated individually on sharp spines on the surface of the sporophore, hyaline, globose, oval or ellipsoid, smooth or very faintly irregularly reticulate, 6.2-11.8-16 x 5--6.7-9 lliD in size.
Cotton blue makes the shape and ornamentation of these totally hyaline spores clearly visible. In eight specimens spores are rather small and almost globose, 6.2-7.8-9.5 x 5.5--7.7-9 lilll· On the basis of spore size, this kind of variation has been recognized as Ceratiomyxafreyana (Meylan 1925) , but because of the wide range of variation of C. fruticulosa, Kowalski (197 5) states that C. frey ana is insufficiently distinct to warrant its recognition. In our Tanzanian material we compared sporangia of different spore shape and size in regard to other characteristics such as colour, size, shape, amount of branching and growth habit (dendroid or crawling). No correlation was found.
Comatricha elegans (Racib.) G. Lister 18: 3481. Specimen from submontane rain forest On decayed wood. Widely distributed throughout the world. Earlier reports from Africa are from northern and western parts of the continent.
Sporangia gregarious, stipitate, globose, copperbrown, 1.5-2.5 mrn high, ca. 0.3 mrn in diameter. Peridium evanescent, translucent, brownish, small parts of it remaining at the base of sporangia as a collar. Stipe slender, tapering towards the apex, rigid, shiny-black, up to 2 mrn in height. Hypothallus separate or confluent, brown. Columella short, dividing into some stout, primary branches of the capillitium which form by further divisions a dense brownish net of slender, flexuous dividing and anastomosing threads. Only a few spores in the specimen, pale grey by transmitted light, nearly smooth or faintly spinulose or verrucose, 7.5-9 J.lrll.
The specimen is badly weathered, but the very typical branching of the capillitium makes identification easy.
Comatricha nigra (Pers.) Schroet.
2: 3746. Specimen from montane forest. On rotten wood. Cosmopolitan. Earlier found in several parts of Africa. No previous records from eastern Africa. Sporangia gregarious. Head of sporangium ovate to short cylindric, dark brown. Stipe 3-6 mrn, hairlike, black, glossy. Hypothallus small, thin, membranous. Columella reaching to the upper part of sporangium. Capillitium rising from all parts of columella, brown, slender, flexuous, branching and anastomosing but forming no surface net. Spores dark brown in mass, pale brown by transmitted light, very minutely warted with a lighter roundish area, 9.5-10-11 J.lrll.
Craterium leucocephalum (Pers.) Ditmar JJ: 3416. 29: 3555, 3624 . Collections from montane belt On living plants and litter. Cosmopolitan. Reported from many parts of African continent and the islands of the Indian Ocean. Sporangia gregarious, obovate to cylindric, erect, white to beige, total height 0.7-1 mrn, diameter 0.3-0.5 mm. Peridium cartilaginous at the base, remaining as a deep cup, fragile above, dehiscence circumscissile or irregular. Stalk orange to light brown, glossy, plicate, translucent by transmitted light, 0.4-0.5 mm high. Hypothallus concolorous with the stipe, solitary. Capillitium having hyaline threads and large, white irregular lime knots, in some sporangia massed in center to form a pseudocolumella. Spores in mass brownish black, violaceous brown by transmitted light, minutely spinulose or verrucose with groups of darker warts, 6.5-7.6-9.5 J.lrll. Schrad. 2: 3770, 3771, TS 509. 3: 3507. JJ: 3649, 3663 . Specimens from montane forests on very rotten wood. Widely distributed throughout the world. Records from Africa are from the northern part.
Cribraria aurantiaca
Sporangia gregarious, stipitate, globose, ochraceous brown, total height 1.5-2 mm, diameter 0.3-0.6 mm. Calyculus distinct, radially sulcate, glossy, in some sporangia also concentrically wrinkled. At the margin numerous long connections with a dense peridial net. Nodes of the net numerous, rounded, convex above, branched, forming small meshes with thin, short threads. Granules in the nodes 1-1.5 Jlil1 in diameter. Stipe brownish black, glossy, furrowed, 0.7-2 mrn long. Spores in mass ochraceous, by transmitted light almost hyaline, smooth or very minutely spinulose, 5-6-7 J.lrll.
Colour reactions were tested of calyculus, net, nodes, and spores in 5% KOH (see Nannenga-Bremekamp 1964). All but the spores turned purplish, which confirmed the identification. When seen by phase contrast microscopy one or two brilliantly refracting inclusions were visible in the spores of all specimens except No. 3770. ( Scattered, effused, partially fused plasmodiocarps, up to 6 mm long and only 0.1-0.3 mm thick. Outer peridium eggshell-like, white. Inner peridium separate, membranous, brown, glossy. No columella. Capillitium delicate, scanty, hyaline. Spores copperbrown in mass, pale yellowish brown by transmitted light, very minutely (seen only by oil immersion lens) warted with faint clusters of larger warts, 8-9-10 llffi.
Cribraria cancellata
Diderma hemisphaericum (Bull.) Homem. Sporangia gregarious, discoid, depressed above, 1-1.3 mm in diameter, ca. 0.2 mm thick, stipitate. Outer layer of peridium on upper surface white, crustaceous, composed of lime granules, inner layer membranous, shining ochre. Stipe 0.2-1.2 mm long, thick, ochraceous, calcareous, furrowed with wrinkles continuing on lower surface of sporangium and spreading like buttresses to the concolorous hypothallus. Columella large, ochraceous. Capillitium thin, hyaline, rigid, sparcely branching, with conical granules. Spores dark brown in mass, pale ochraceous brown by transmitted light, minutely warted with some clusters of bigger warts, 6.5-7.3-8 j.ll11. Sporangia gregarious, stipitate, erect, globose, slightly umbilicate below. Head of sporangium white, 0.4-0.7 mm in diam. Peridium thin, translucent, membranous, covered with stellate lime crystals. Stipe 0.7-1.2 mm, thin, striate, glossy, orange-brown and translucent above, black and containing granular matter below. Hypothallus brown, discoid, thin, inconspicuous, or in some specimens well developed. Columella-like pseudocolumella flat, discoid, white, charged with small, rounded, lime granules. Capillitium delicate, sparcely branching and anastomosing, brown or hyaline and having small dark knots. Spores dark brown in mass, brown by transmitted light, minutely but distinctly warted with groups of darker warts, 8.5-9.7-11 j.ll11.
Didymium bahierue
The discoid white pseudocolumella is the most apparent feature of D. bahiense (see Fig. 14) . The species has been described from Brazil (Gottsberger 1968 ) and also found elsewhere in South America (Farr 1976 ) and even in Europe (Nannenga-Bremekamp 1974) and Japan (Yamamoto 1988 ). Nannenga-Bremekamp (1972) emended the description. The present specimens have stipes containing granular matter only at the base and are orange and translucent in the upper part, as in her emendation. Sporangia scattered, stalked, globose, erect, umbilicate below. Head of sporangium about 0.5 mm. Peridium membranous, dark, thickly covered with white stellate lime crystals. Stipe 0.5-0.6 mm, black, furrowed. Hypothallus dark, membranous, thin, but wide. Columella large, dark brown, globose. Capillitium scanty, delicate hyaline, undulating. Spores dark brown in mass, brown by transmitted light, warted with groups of darker warts 9.5-10-11 j.ll11.
Didymium nigripes (Link) Fries 2: 3715b, 3717. 29: 3629, 3630, 3638, 3641. All specimens collected from montane bell On litter. Cosmopolitan. Reported from many parts of Africa.
Sporangia gregarious, stipitate, erect, globose. Head of sporangium 0.3--0.6 mm. Peridium thin, dark, membranous, covered with white stellate lime crystals. Stipe 1-1.5 mm, black, and filled with refuse matter at base; copper-brown and by transmitted light translucent at upper part. Hypothallus discoid, thin, dark. Columella dark brown, subglobose. Capillitium brown to hyaline, delicate, undulating. Spores dark brown in mass, pale greyish brown in transmitted light, minutely warted, some specimens with groups of bigger warts 8--8.9-9.5 j..Ull. D.nigripes looks superficially the same as D. bahiense. Both were also found in the same kinds of habitats, on litter of different cultivated plants. Once both species grew mixed on the same compost. D.
nigripes has smaller and paler spores and a quite different columella from that of D. bahiense.
Didymium squamulosum (Alb. & Schw.) Fries 2:3442,3712,3718.29:3621,3625,3626,3631,3633,3637, 3640, 3656 . Collections from montane bell On fallen leaves and litter. Cosmopolitan. Found in many parts of Africa. No previous records from eastern Africa. Sporangia gregarious, globose to hemispherical, stipitate, 0.4-D.7 mm in diameter, up to 1.7 mm in total height. Peridium membranous, shiny, covered with a thick white crust of stellate lime crystals. Stipe 0.3--1 mm long, stout, furrowed, white, calcareous, spreading at the base into a discoid hypothallus. Columella hemispherical, white, connected to the peridium by a dense, delicate capillitium. Threads of capillitium slender, colourless, wavy, simple. Spores black in mass, violaceous brown by transmitted light, warted, warts clustered in some spores, 7-8.5--10 j..Ull. 2:3439,3443,3447,3473,3498,3704,3707. 3:3471,3499, 3506, 3515, 3516. 11: 3414, 3433, 3451, 3648, 3653, 3660, 3668, 3681, 3686, 3698, 3702. 12: 3456, 3464. 18: 3492. 27: 3410. 29: 3611,3612, 3613,3636 . One collection from lowland rain forest, one from submontane forest, twenty-nine from montane forests. All on decaying wood. Widely distributed in temperate and tropical regions. No previous records from east-ernAfrica Sporangia scattered or in small clusters, stipitate, clavate or turbinate, ochraceous yellow, 1-4.5 mm tall. Peridium thin, yellow, translucent glossy, evanescent, except for a deep, plicate, calyculus petaloid in margin. Stipe reddish brown to almost black, shiny, furrowed, filled with spore-like cells and refuse matter, height 0.5--2.5 mm. Hypothallus small, concolorous with the stipe. Capillitium elastic, expanding considerably after dehiscence, yellow, branched and anastomosed to form a dense net with few sharp or obtuse free ends; threads, if distinct enough to be counted, with four spirals, smooth, 4--6.5 j..UI1 in diameter. Spores yellow in mass, light yellow or almost hyaline in transmitted light, very minutely spinulose, the spinules in most spores arranged to form a reticulum 6.5--7.8--9.5 j..UI1 in diameter.
This was the most common species in our collection.
Lamproderma arcyrionema Rost. Sporangia gregarious, stipitate, globose, steel gray and iridescent, 2-3.5 mm high, ca. 0.5 mm in diameter. Peridium thin, translucent, splitting irregularly into small patches except for the base which remains as a collar around the stipe. Stipe black, shining, very slender and long, up to 3 mm, arising from a small, membranous, brownish hypothallus. Columella slender, about one-third to one-half the height of the sporangia, dividing at the apex into some stout main branches which by further division give rise to a dense flexuous capillitium net, with some expansions in the axils. Spores black in mass, grayish brown by transmitted light, very faintly spinulose or warted, with clusters of darker spores, 8-8.75--10 J.Ull.
The shiny peridium, collar around the stipe and small, faintly marked spores of the specimen are typical for Lamproderma arcyrionema. Kowalski (1970) states that this species has no expanded axils in the capillitium. This specimen, however, has very distinctive expansions (Fig. 6 ). Neubert et al. (1989) 
The specimen is very large. The colour of the sporangia is brilliantly blue at one edge and shining bronze at the other edge of the colony. The shape of blue sporangia is somewhat ovoid compared with the totally globose shape of the bronze ones, so that two species could be suspected. In microscopical examination all proved, however, to belong to the same taxon and the blue sporangia are somewhat immature.
Lycogala epidendrum (L.) Fries 2: 3496, 3713,3765. 11 : 3422.18: 3478.27 : 3415. One collection from lowland rain forest, one from submontane rain forest, four from montane forests. All on decaying wood. Cosmopolitan . One of the most common Myxomycetes. Distributed widely in Africa Not previously recorded from eastern Africa Aethalia scattered or clustered, brownish gray to almost black, sessile, hemispherical, 2-10 rom in diameter. Peridium thick, covered with brown scales; dehiscence apical. Pseudocapillitium almost hyaline, attached to the inner side of peridium, branched and anastomosed, consisting of tubular threads with conspicuous transverse folds and wrinkles, 5---20 I-UTI in diameter; free ends numerous, clavate. Spores pinkish grey in mass, yellowish or hyaline in transmitted light, reticulate, 4.5---6.2-8 I-UTI· Lycogala exiguum Morgan Aethalia scattered or clustered, subglobose, dark brown to black, 0.5---5 rom in diameter. Peridium thick, grey, densely covered with pulvinate, black protuberances; dehiscence by apical tear. Pseudocapillitium light yellow to hyaline, tubules arising from the inner surface of the peridium, 2-10 I-UTI in diameter, smooth or slightly transversely wrinkled; free ends numerous, clavate. Spores ochraceous in mass, almost hyaline by transmitted light, very delicately reticulate, appearing spinulose in profile, 4-5.3-6.5 I-UTI· Lycogala exiguum is very close to, and is often considered a variety of L. epidendrum, also widely reported in Africa. L. exiguum is distinguished from L. epidendrum by the smaller aethalia, the somewhat smaller, more faintly marked pseudocapillitium and spores, and the dark, tessellate scales on the cortex (Martin 1967) . Eliassen and Sunhede (1980) have shown by SEM examination that the scales, as a matter of fact, are protuberances of the outermost peridial layer. This can also be seen under a light microscope ( Fig. 7 (Nannenga-Bremekamp 1985) . We checked our Tanzanian specimens in polarized light using permanent slides in Hoyer's medium about half a year old. The capillitium and spores of Metatrichia floriformis showed no birefringence, whereas the capillitial elaters of Trichia favoginea and Hemitrichia calyculata shone brilliantly. In addition, the spores ofT.javoginea were also birefringing. Sporangia densely aggregate, sessile, cylindrical, 0.4-0.6 mm in diam and 0.5-0.7 mm tall. Peridium double, red-brown, iridescent. Dehiscence by a preformed sunken lid. Hypothallus thick, red-brown, common for the colony. Capillitium coiled inside the sporangium like a ball of yam. Elaters orange-brown by transmitted light, unbranched with few clavate pointed ends, ornamented with spiral bands crowded with long sharp spines; the width of elaters about 6.5 j.l1l1 without spines, 13 j.l1l1 when spines included. Spores red-brown in mass, golden yellow by transmitted light, very minutely spinulose and having a germ pore, 8-9.2-10 j.llll. This species has been described from Nigeria (lng 1964 ). It has been reported also from Angola (Almeida 1974a). Fig. 15 syn. Comatricha cylindrica (Bilgram) Macbr. : 3644, 3678, 3679, 3680, 3700, 3703 . All collections from montane forests. One on decaying wood, the others on living plants and litter. New to Africa.
Metatrichia horrida B. Ing

Paradiachea cylindrica (Bilgram) Hertel
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Sporangia gregarious in small dense clusters, sessile, ovoid to cylindric. Total height 0.8-1.8 mm, diameter 0.3-0.8 mm. Peridium thin, membranous, strongly iridescent in blue and golden tints, scaling off in upper parts. Hypothallus thin, membranous, common to a colony. Columella pale yellowish, rath-er stout but fragile, extending to near the apex. Capillitium dark brown, rigid, forking and anastomosing with occasional expanded junctions and pale, sharp tips. Spores dark brown in mass, pale grey by transmitted light, with dark, stout warts and rows of warts partially connected by a ridge to form a broken irregular reticulum, 9.5-12.1-14 llfl1. Plasmodium bright yellow.
In Mazumbai on forest litter and living herbs several yellow, robust phaneroplasmodium-looking plasmodia were found. Some were taken to the field station, and during the night they developed through a black phase to become brilliantly iridescent sporangia. Mature specimens were also collected in the field. The characters of the sporangia are very significant, most of all the columella and the ornamentation of the spores. However, the amount of meshes on the spores vary a lot. One specimen (No. 3644), matured in the laboratory, had no reticulation at all, but only some scattered warts and short rows of warts. Martin & Alexopoulos (1969) placed the species in the genus Comatricha. The strongly iridescent peridium, however, fits Lamproderma or Diachea. Originally the species was understandably described as Diachea (Bilgram 1905) . In that genus, the columella is calcareous. When we looked at the present specimens in polarized light, in some sporangia small birefringent cubes could be seen reminiscent of lime. That is, however, quite different from the strongly calcareous stipe and columella in Diachea. So we consider Hertel (1956) Sporangia gregarious, stipitate, cylindrical, deeply infundibuliform, mostly nodding, ca. 0.5 mm in diameter, 2-3 mm in total height. Peridium covered with deposits of yellow lime-granules; dehiscence lobate, exposing the spikes of limy capillitium. Stipe furrowed, reddish brown, darker and broader at the base, arising from a small, membranous, brown hypothallus. Capillitium consisting of numerous, slender, hyaline threads and big, yellow, spine-like processes arising from the peridium and extending to the trumpet-shaped pseudocolumella. Spores almost black in mass, violet-brown or grey-brown by transmitted light, very minutely and unevenly punctate to warted, 7.3-7.8-9 j.llll. Sporangia and short plasmodiocarps scattered to gregarious, sessile with constricted base, 0.5-0.6 mm in diameter, up to 3 mm long. Outer peridium thick, double, pale ochraceous outside; and having preformed light lines, along which the peridium ruptures into stellate lobes, so that the white calcareous inner surface becomes visible. A third thin, gray peridiallayer surrounds the spore-mass. Hypothallus inconspicuous. No columella. Capillitium dense, hyaline with many large rounded white lime nodes. Spores dark brown in mass, light greyish brown by transmitted light, very minutely spinulose (seen only by oil immersion lens) 7-7.7-8 I-UTI· According to Whitney & Keller (1982) , P. bogoriense is a pantropical species. They described the species based on collections made throughout the tropics and subtropics.
Physarum bogoriense
Physarum citrinum Schum. Sporangia gregarious, stipitate, laterally compressed, one specimen also having sessile sporangia and short plasmodiocarps. Peridium thin, iridescent or brownish, covered with white lime granules, rupturing lengthwise above. Stipe black, furrowed, frosted with white lime. Hypothallus inconspicuous. No columella. Capillitium hyaline, having white lime nodes, which vary in shape and size. Spores black in mass, brown by transmitted light, globose, spinulose, 9.5-11-12.5 I-UTI· Physarum javanicum Racib. Sporangia gregarious to scattered, erect, stipitate. Head of sporangium turbinate, umbilicate above, resembling a doughnut, 0 .~1 mm wide, 0.2-{).4 mm thick, ash-grey. Peridium thin and encrusted with lime granules. Stipe 1-1.5 mm long, furrowed, frosted with white above, dark and filled with refuse matter at base, continuing into a small discoid hypothallus. No columella. Capillitium dense, having in addition, physaroid, white, irregular lime nodes as tubular spikes connecting the upper and lower surface of the peridium. Spores dark brown in mass, pale purplish gray by transmitted light, very minutely but distinctly spinulose with groups of darker warts 9-9.~ 11 I-UTI· Most spores have a narrow but clearly visible line of dehiscence.
A variety, var. macrosporum, with conspicuous paler fissure on spores, has been described (Lakhanpal & Mukerji 1981) . The spores are, however, bigger than in this specimen. Sporangia stipitate or sessile, gregarious or in small clusters, shining white, globose, ca. 0.7 mm in diameter. Peridium thin, translucent, crusted with large white lime granules, dehiscence irregular or stellate; basal peridium persists as a broad cup. Columella absent. Stipe, when present, stout, up to 1 mm high, rugose, black, covered with white calcareous granules and filled with refuse matter. Hypothallus pale brown. Capillitium composed of large, angular, white or sometimes bluish nodes and hyaline internodes. Spores black in mass, olivaceous brown by transmitted light, minutely but densely and evenly spinulose, 9.5-10-11 j.IIIl in diameter and having a pale line of dehiscence.
Physarum notabile resembles P. leucophaeum. Identification was made on the basis of the black stipe frosted with white lime, large angular nodes and relatively dark spores. Sporangia gregarious, stipitate, globose or subglobose, 0.5-0.7 mm in diameter, white. Peridium thin, membranous, densely covered with rounded, white lime nodules. Stipe pale yellow to orange, 0.6-2.2 mm tall, translucent in transmitted light, spreading into a small firm collar in basal portion of peridium. Hypothallus orange, membranous. Capillitium a dense network of hyaline, slender threads connecting white lime nodes, round or elongate in shape. A portion of lime nodes aggregated at center to form a globose, white pseudo-columella. Spores dark in KARSTEN1A 31 (1991) mass, pale violaceous brown by transmitted light, very faintly spinulose, spines partially clustered, 5.5-7.2-9 j.IIIl. Pers. 2: TS 468, TS 471.3: 3521.11: 3675. 18: 3436, 3489.27: 3420. One collection from lowland rain forest, two from submontane rain forest, four from montane forests. All on decayed wood. Cosmopolitan. Reported from most parts of Africa, but no previous records from eastern Africa.
Physarum nucleatum
Physarum nutans
Sporangia gregarious, stipitate, discoid, white, usually nodding, 0.4-1 mm in diameter. Peridium thin, membranous, iridescent, covered with lime granules, irregular or lobate in dehiscence, persistent at base. Stipe slender, 1-3 mm long, subulate, rugose, white or yellowish at apex, dark at base, filled with refuse matter. Hypothallus small, dark brown. Capillitium arising from bottom of peridium, consisting of radiating, hyaline threads and small rounded or fusiform, white nodes. Columella absent. Spores blackish brown in mass, violaceous brown or grey-brown by transmitted light, almost smooth or very minutely verrucose, some warts more closely placed, 7-8.4-10 j.IIIl.
Physarum pezizoideum (Jungh.) Pav. & Lag. var. pezizoideum 2: 3768. Collection from montane forest. On decaying wood. Widely distributed in Old World tropics, from India to Australia. Reported earlier also from eastern Africa, but the distribution records may refer to either variety. Sporangia gregarious, stipitate, flat discoid to saucer-shaped, pure white, 1.2-1.5 mm in diameter, total height 2-4 mm. Peridium membranous, thinly covered with lime granules, breaking irregularly into small patches which remain attached to capillitium, basal portion forming a disc. Stipe slender, subulate, striate, twisted, reddish brown, translucent in transmitted light, 1.5-2.5 mm long and spreading to a small orange disc on basal portion of peridium. Hypothallus small, brownish, membranous. Capillitium consisting of coarse columns filled with lime and connecting the upper and lower surface of the sporangia. No columella. Spores black in mass, dark brown by transmitted light, strongly spinulose, 19-22-24 j.IIIl including the up to 2 j.IIIllong spines. Superficially as var. pezizoidewn but lacking the orange basal disc. Capillitium is more physaroid, having hyaline threads with small, mostly fusiform, lime nodules. Spores totally different: pale violet brown by transmitted light and minutely spinulose with clusters of more prominent spines, 8-8.6--9.5 llJll. Farr (1964) described this variety from Zaire. In our Tanzanian material the differences between the two taxa are so obvious that two different species could be suggested. According to Farr (1964 Farr ( , 1976 the similarity in sporangial form and intergradation of other characters would preclude separation of the two taxa on a species level. Sporangia gregarious, stipitate, erect or somewhat nodding, globose. Head of sporangium white with red-brown base, 0.5-0.7 mm in diameter. Peridium thin, membranous and encrusted with lime nodules. Stipe slender, subulate, dark copper-brown, glossy, translucent and fibrous by transmitted light. No columella. Capillitium hyaline with rather large, white lime nodes, partially badhamioid. Spores dark brown in mass, pale lilaceous brown by transmitted light, very minutely spinulose with clusters of bigger warts, 9-9.6--10 J.Ull.
Physarum pezizoideum var. microsporum
Physarum psittacinum Ditmar
Physarum superbum Hagelst. Fig. 12 18: 3488. Collection from submontane rain forest, On living vine about 1.5 m above the ground. Reported earlier from the Neotropics and India. New to Africa Fructifications plasmodiocarpous, simple or reticulate, laterally slightly compressed, up to some centimeters long, mixed with globose to ovoid, sessile sporangia, bright orange, 0.5-0.6 mm in diameter. Peridium covered with a thick calcareous crust, breaking into flakes, inner layer thin, membranous, translucent. Capillitium composed of numerous orange, angular or rounded lime nodes and hyaline filaments. Spores black in mass, violaceous brown by transmitted light, almost smooth to delicately verruculose, globose or slightly oval, 7.5-8-9.5 llJll.
Physarum viride (Bull.) Pers. 2: 3493, 3494, 3733, 3745, 3750. 11 : 3428, 3445, 3448, TS 428b. 12: 3459, 3460, 3461 . 13: 3424. 18: 3421 . 29 : 3619. 0ne collection from submontane forest, all the others from montane forests. All on decayed wood. Cosmopolitan. Reported earlier from many parts of Africa, but no records from eastern Africa Sporangia gregarious, stipitate, subglobose to discoid (lenticular), nodding, usually umbilicate below, sometimes depressed also above, 0.3--0.8 mm in diameter, variable in color, pale to bright yellow, orange or greenish, fading later. Peridium thin, membranous, encrusted with lime granules, dehiscing in small fragments above, leaving floriform lobes below. Stipe 0.8-2 mm long, slender, often twisted near the apex, varying from gray or yellow to reddish brown above, and darker to black below, lower part filled with refuse matter. No columella. Capillitium a radiating network of hyaline threads and fusiform or rounded, yellow to orange lime nodes arising from the sporangia! base. Spores dark brown in mass, violet-or gray-brown by transmitted light, almost smooth or very faintly spinulose with some clusters of bigger warts, 7-8.3-9.5 llJll.
The wide range of sporangia! colour found in this species has led to descriptions of several varieties based on colour only. According to Martin & Alexopoulos (1969) , these merge completely. Our collections include three colour forms (aurantiwn, incanwn and viride) all of which have been earlier reported from the tropics.
Stemonitis axifera (Bull.) Macbr. 2: 3730, 3739, 3760, 3764, TS 486. 3: 3484. 11:3656, 3658. Collections from montane forests. On decayed wood. Cosmopo-Sporangia densely clustered, arising from a membranous hypothallus, stipitate, cylindrical, flexuous, cinnamon brown, 3-11 mrn in total height. Peridium evanescent. Stipe black, shining, 1.2-3 mrn tall, one third of the sporangia! length. Columella almost reaching the tip of the sporangium, merging into the capillitium to form a slender, large-meshed internal net and a delicate, evenly uniform surface net, meshes rectangular, mostly 3-30 j.lill in diameter. Spores brown in mass, nearly hyaline by transmitted light, almost smooth 4.5--6-7.3 j.lm. 2: 3722, 3735, TS 531. 11: 3650, 3652, 3673, 3696. 18: 3475. 27 : 3411. One collection from lowland rain forest, one from submontane rain forest, seven from montane forests. Cosmopolitan. Abundant in tropical regions and the most widely distributed and prolific species of Stemonitis. Reported from almost every part of Africa, also from eastern Africa.
Stemonitis fusca Roth
Sporangia in large and dense clusters, stipitate, slender, cylindrical, obtuse at apex, narrowed at base, 6-14 mrn in length, fuscous. Peridium fugacious. Stipe black, 1-7 mrn long, shining. Hypothallus shining, membranous, brown, confluent. Columella black, reaching to near the sporangia! apex, primary branches stout with membranous expansions, forming a large-meshed internal net, ultimate branches united to form a delicate, small-meshed surface net. Spores in mass fuscous, grayish brown by transmitted light, warted-reticulate, 6.3-7.4-9 j.lm. 2: 3723, 3731. 11: 3670. 18 : 3483. One collection from submontane rain forest, three from montane forests. On decaying wood. Reported from many partS of the world. Earlier reports from Africa are from western, southern central and southern parts. Sporangia in small, gregarious clusters, stipitate, cylindric, 4-7 mrn in total height, violet-brown. Stipe black, shining, 1.5-3 mm tall, rising from a common, thin, brown hypothallus. Columella tapering upwards and gradually merging into the capillitial net below the apex. Capillitium arising along the entire length of columella, primary branches stout with expansions, surface net small-meshed, meshes polygonal with spine-like free ends, 4-25 j.lill in diam. Spores dark brown in mass, violaceous brown by transmitted light, very minutely punctate, 5.5-6.3-7.3 j.lm. Macbr. Fig. 4 11: 3645, 3664. 12: 3465 . Collections from montane forests. On decayed wood. Widely distributed in temperate and tropical regions. Reported earlier from western and central Africa Sporangia in small, dense clusters, stipltate, erect, tapering towards apex and base, cinnamon brown, 4-7 mrn in total height. Peridium evanescent. Stipe ca. 2-3 mrn long, black, shining. Hypothallus confluent. Columella extending nearly to the the apex of the sporangium, merging to the capillitial net above. Capillitium branching and anastomosing to form a loose internal net with stout branches and a distinct surface net with small meshes. Spores brown in mass, pale gray-brown by transmitted light, smooth, 3.7-4.3-6.3 j.lffi.
Stemonitis pallida Wingate
Stemonitis smithii
Stemonitis splendens Rost.
Figs. 8-9
Sporangia densely clustered, forming large colonies, stipitate, cylindrical, violaceous or fuscous brown, 10-20 mrn in total height. Stipe 2-6 mrn long, slender, black, shining, arising from a common, membranous, brownish hypothallus. Peridium evanescent. Columella shining black, reaching nearly to the apex of the sporangium. A slender capillitium rising from the entire columella at almost regular intervals. Internal net large-meshed and simple with membranous junctions. Surface net regular (Fig. 8) , wide-meshed, with angular to rounded meshes, 10-100 j.lill in diameter; sometimes nets of sporangia next to each other fused partly together (Fig. 9 ). Spores brown in mass, yellowish brown in transmitted light, minutely warted, 6.5-8-9.5 j.lill in diameter, germination pore large and distinct. Sporangia scattered to gregarious, stipitate, cylindric, obtuse, erect, at first silvery-grey from the presence of the soon-evanescent peridium, then violet-brown, 3-8 mm in total height. Stipe black, shining, covered with a silvery sheet, up to half the total height. Hypothallus membranous, glossy, more or less continuous. Peridium membranous, occasionally persistent as irregular patches or as basal collars or cups. Columella reaching nearly to the apex of sporangium. Capillitium rising from the entire columella. Primary branches a little thicker than the successive branches which form a dense and intricate reticulum with numerous spike-like free ends, no surface net. Spores lilac-brown in mass, pale grayish in transmitted light, marked with a few distinct clusters of warts, otherwise smooth, 5-6. (Niemell11988) and habitats. Low!. =lowland, mainly rainforest, altitude under 800 m; subm. = submontane rainforest, altitude 800-1 000 m; mont = montane forest, altitude 1 000-2 400 (3 000) m; Eric. = Ericaceous belt, altitude above 2 400 m; wood= on decayed wood; !itt. = on litter; plant = on living plants. 
Tubifera bombarda Tubifera microsperma
According to Nelson et al. (1982) T. microsperma can be distinguished from all other Tubifera species by crater-like markings on the inner peridial surface. In our specimens such markings could be seen very clearly, but not on all parts of the peridia.
Results and discussion
Half of the species we collected are cosmopolitan (see Table 1 ). Seven are new to Africa. All except six are new to eastern Africa, and none have previously been recorded from Tanzania. Many species which we encountered in Tanzania are distributed widely across the African continent, with the exception of the very dry regions. Martin & Alexopoulos (1969) and Farr (1976) assert that most Myxomycetes are cosmopolitan. Farr (1976) listed the following species as the most widely distributed and common: Ceratiomyxafruticulosa, Metatrichia vesparium (Batsch) Nann.-Brem., several species of Arcyria, Lycogala epidendrum or Lycogala exiguum or both, Physarum nutans, P. viride, Physarella oblonga, Comatricha typhoides, two or three species of Stemonitis. We found all of these except Metatrichia vesparium. Six of the seven species we report as new to Africa have been found in the Neotropics (Farr 1976 ) and three of them in India (Lakhanpal & Mukerji 1981) .
All three expeditions took place during the rainy seasons (a short rainy period in November-December and a longer period in March-May), and we searched for Myxomycetes in promising sites in dif- ferent vegetation belts. Most of the fructifications were found in the montane belt (1 000--2 400 [3 000] m) ( Table 2) . Venkataramani & Kalyanasundaram (1986) having made similar observations of Indian Myxomycetes, state that "Myxomycetes generally seek a somewhat temperate climate even in the tropics; hence they occur in greater abundance in the hills than in the plains, during cool seasons rather than warm and when rainfall is moderate rather than heavy." Our data show, however, no significant difference in the occurrence of Myxomycetes during the period of heavier rains (May) as compared to the period of more moderate rains (December). Alexopoulos (1970) also states that Myxomycetes are less abundant in rain forests than in temperate forests in rainy periods. Most of the species were found on decaying wood, but many specimens also occur on litter or even on living plants. Graphic representation (Fig.  19) shows how in the Tanzanian material specimens of order Physarales most often occur on litter whereas those of order Licheales were found only on decaying wood.
On the basis of the high endemism in flora in East African mountains (Hedberg 1968 , Hamilton 1989 , Lovett 1989 we supposed that undescribed myxomycete species might be found, but all the specimens could be determined as existing described species. Also Eliasson (1991) , in his study on the Myxomycetes of the Hawaiian Islands, states that restricted endemism appears to be an unknown phenomenon among Myxomycetes. 
